Background: Recombinant C1 inhibitor (rhC1INH) is a novel therapeutic option for the treatment of acute angioedema attacks in patients with hereditary angioedema (HAE). The amino acid sequence of rhC1INH is identical to that of endogenous C1INH. However, any recombinant protein may elicit antibodies against the protein and/or host related impurities (HRI). Clinical consequences of these antibodies can theoretically range from no clinical symptoms to allergic reactions and reduced C1INH activity due to neutralizing antibodies. Objective: To analyze the immuno-safety of rhC1INH in symptomatic patients with HAE. Methods: Plasma samples were collected pre-treatment and 22 and 90 days post-treatment of an acute angioedema attack. Plasma samples were tested for the presence of antibodies against plasma-derived C1INH and rhC1INH using 6 different, validated enzyme-linked immunosorbent assays (ELISAs), to detect IgM, IgG and IgA antibodies against plasma-derived C1INH or rhC1INH. Antibodies against HRI in plasma samples were measured in an ELISA testing for all antibody classes. Plasma samples from normal healthy controls and HAE patients, never exposed to rhC1INH, were used to estimate cut off levels of the assays. Plasma samples with antibody levels above the cut-off level in the screening assays were tested in confirmatory displacement assay in case of anti-HRI antibodies and in an assay for neutralizing antibodies in case of antibodies against C1INH. Results: Data from 155 symptomatic HAE patients having received a total of 424 administrations of rhC1INH were analyzed. The frequency of anti-C1INH antibody levels above the assay cut-off was low and similar in pre-and post-exposure samples (1.7 and 1.8%, respectively). Results above the assay cut-off were sporadic and transient. Occurrence of anti-C1INH antibodies did not correlate with repeated treatment or time since last treatment. No neutralizing antibodies were detected. A total of 5/155 (3%) rhC1INH-treated patients had confirmed anti-HRI antibodies; these included 1 patient with presence of anti-HRI antibodies prior to exposure to rhC1INH. The presence of anti-C1INH and anti-HRI antibodies was not associated with clinical symptoms. The presence of anti-C1INH antibodies did not affect clinical efficacy. Conclusions: rhC1INH used for the treatment of acute HAE attacks has a low potential to induce antibodies and has a reassuring immuno-safety profile. Objective: To review the integrated efficacy data of rhC1INH for treatment of acute HAE attacks. Methods: Efficacy was assessed using patient-reported HAE-specific visual analog scales. The primary endpoint was time to onset of relief of symptoms (VAS decrease $20 mm), and the secondary efficacy endpoint was time to minimal symptoms (VAS ,20 mm at all locations). Other endpoints included clinical response (relief achieved within 4 hours) and relapse (recurrence of symptoms within 24 hours following initial improvement). Subgroup analyses by attack location were also performed. Results: The dataset included 141 HAE patients treated for 403 attacks. Median times to the onset of symptom relief for attacks treated with 100 U/ kg, 50 U/kg and 2100 U rhC1INH were 66, 60, and 61 minutes, respectively, compared to 495 minutes in the placebo-treated group. Median times for time to minimal symptoms were 266, 240 and 241 minutes for the 100 U/kg, 50 U/ kg, and 2100 U rhC1INH-treated attacks respectively compared to 1210 minutes for the placebo-treated attacks. High clinical response rates were observed for the rhC1INH-treated groups (93, 96 and 88% for the 100 U/kg, 50U/kg, and 2100 U respectively) compared to the placebo group (41%). None of the rhC1INH-treated attacks relapsed. Subgroup analysis by attack location showed that abdominal attacks had the fastest median time to onset of symptom relief (50, 36 and 60 minutes for 100 U/kg, 50 U/kg and 2100 U doses respectively), followed by oro-facial-pharyngeal-laryngeal attacks (70, 65 and 120 minutes), and peripheral attacks (75, 84 and 121 minutes). No drug-related serious adverse events or hypersensitivity reactions were observed. Conclusions: RhC1INH has demonstrated efficacy for the treatment of repeated HAE attacks for all doses tested (100 U/kg, 50 U/kg and 2100 U). Controlled studies did not show additional benefit with doses greater than 50 U/kg. RhC1INH was generally safe and well tolerated. 
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